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(57) Abstract 

A process for producing a high-purity polysaccharide containing hydrophobic groups which comprises: a first-stage reaction in which 
a C12.50 hydroxylic hydrocarbon or a sterol is reacted with a diisocyanate compound represented by the formula OCN-R'-NCO (wherein R 1 
is a Cj.jo hydrocarbon group) to produce a hydrophobic compound the molecule of which has an isocyanate group and a residue of one 
molecule of the reacted hydrocarbon or sterol; a second-stage reaction in which the hydrophobic isocyanate compound obtained in the 
first-stage reaction is reacted with a polysaccharide to produce a polysaccharide having, as hydrophobic groups, either C )2 -5o hydrocarbon 
groups or steryl groups; and purifying the product of the second-stage reaction with a ketone solvent. 
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Hifefcl i-i 

<N- (6 — fS'T'^ — h ~-=*r v-A-) 3i/^f!J^*/i'^V-F©^> 

1 => U^,-^ n—/U 2 5 g (0- 0 6 5 m o 1 ) , 

h/l/xySOOml^Dxt^L, 7ml (0. 1 

10 2mol) SrJOfclfc. -td^, HM^3 0 0ml l:S*Lfc^t^f V'^^ 
>f V'>T^ — M 61 g (0. 9 6 m o 1 , 14. 8 e q . ) ^rit, ^^#13 

*tttt5IilUll, ifcJtfe<D*£fttf 5 £fi£Lfc. *gi&£8tyffiU #51 liter 

G£c?@#: (££) HXft (JlX*) : 1 8. 2 5 g (5 0. 9%) 

1 H — NM R ((5) P P m, in CDC1 3 « TMS) : 
2 0 0. 6 8- 2. 3 5 (m, 43H) « 

1 . 3 4 - 1. 5 5 (m, 8 H) , 
3 . 14-3. 18 (m, 2H) , 
3. 2 7 - 3. 3 2 (t, J = 6. 6Hz, 2 H) , 
4.4 -4. 6 (m, 2H) , 
2 5 5. 38 (m, 1 H) . 

I R (KBi, cm"') : 3 2 6 0, 2320, 1680, 1130 
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fiULOx — ?frt>, mbtltcik&Vn&TmK (4 a) T*^£*l,3N- (6 — ( 



Htz'&t>ixti&&.1lgik : k7u/* : 7TJ7T LC (Merc k *±®L S i 1 i c 
a gel 60 F 254 , JM*££E : /mWt^ = 2/1 ) Srffl^ 

xsrjufco ^(omm. I'j^^x-fesTia^: (5 a) -e^ir,*^ 

(Rffi:0. 6 5) £>#&2S?£fS£;h,f;: 0 TLC±©3V^f o-/V 
15 -fi#<^<:/ KSrT-fe r ^"Cttfcb LT^t Lfc/g^ Sfe^^l 3 ^^ u^^o — 



OCN~(CH2) 6 -N-C -O 
H 



O 



it 




(4 a) 



1 0 



2 0 




O-C -N— (CH 2 )e-N-C -O 



it n 




H H 



(5 a) 



2 5 



mm i - 2 



C^7y-3W7 0-/« (CHP) 
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1 \\let<Dl-*M7 7 X^fc. /;U7> = 1 0 8 0 0 0) 40g 
(l*^3-^-5'M:U2 4 8mmol) ti;^W/v**->K (D 

MSOfctefB"f 5»£-tf s ib5) 4 2 0ml^Di > I$#i^T8 0tTj|#L 

^.<omm^s umm i - 1 l/:n- (6-^y->rt-h 

5 ~-3r vvu) 3 l^^-y- y /W;*7/W^ — hi. 78g (3. 21 mm o 1 ) & fcT !/ v 5 
>31. 6g (0. 40mol) tC.»iS|bfc***AP?L, 9 0 *C"C 3 «fWR/S* 

10 t>tlfcZtm~T-t h ^4 1 iter&iQx. ^i&T-— BfcifcgLfco i£M£2r^B'J^& L 
#flg C*'** h OTKTtt^ Spectra/Por3, ^M^^ft : 3 5 0 0 

) ^eTK^stuT-awiaw ufco mbtitztfv -v—mm 1 . 5 m 

1 5 k 5 3) £#fc 0 UK* 3 1 . 7 g (JR*7 6 . 2%) „ 

a H — NMR ((5) ppm, DMSO-d 6 /D 2 O=20/l, vol) : 
0 . 6 8- 2. 4 0, 

2 . 6 0-4. 6 0, 
20 4. 7 0-5. 3 0. 

I R (K B r , cm" 1 ) : 1 6 8 0, 1 1 8 0- 9 0 0, 
^Or-^^f), #e>^fc^-a-^^TIS5C (7a) ft^iaS//^^-^ 

2 5 
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5 




10 (7a) 

±firt>hT»«Lfc»»«*rw<7f-f^TLC (Me i c kttfi, S 

ilica gel 6 0 F 2 s 4 . JR ■ /W&L^fr^ 2 / 1 

) &flH^-C#*fLfc. (5 a) tSESiiSa^f 

15 ff (Rff : 0. 65) Sixfc^ofc. * fcTir ^ h M L fc» 

, _hl2Tir^ hTfllfKbfcttJKtt't'WtGIB* (5 a) "CSS = u * x n — 

^O-a^SfiO . 1 4 0 gT?*>ofc. Hlflilftjl - UTfflVfcN- (6 

-'f Vv'Tt-h^Wi/) =i U^-x y /V^7/l^/^p{ — h 1 . 7 8g (3. 2 1m 
mo 1) «f»^*tb-CV^5 3 U^^-n— /U — a(*O*H0. 142gT'fe5 (H 
2 5 1 - 1 (C&^T, a U^f o-/UZlft©^ti# 8 14%^?*) 5 ^ i 
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7fn- /w-s#tf>i&*fi£^aiLfc 0 i 

«±Oi 9^tT#ibtl/c, Btf)VoX1bZ>3: (7 a) "C^ $ *L 5 ^5 > - = 

5 3i/7fD-/^©IA$^> &tf){gc5t (A) KJ; y SffcBLfc 
(100 + 2x) /51x = b/a -(A) 

r c xm ^ i5-§-tt5^oii y -es> 5 C 

a : n U*y"v—/lsm$iM<D¥—?mffi. (5 = 0. 6 8~2 . 40) 
b : ^/l>7>&&<DK'-?mm ( 5 =4 . 7 0~5. 30) 
10 x :Ml 0 01BSfc , J©='I^^fP-/l'I(DfM 

±m&W.<Dfe&. 8*125$; (7 a) T'«$^5/^7>-^V^ro-yUl^<$ 
iCfcltS =i U-*7 r n-/l'gOfi&gt3i£$t 1 0 OfS^fc U 1 . 1 iT'fc5:ti 5 

JfctMfl 1 

15 <x^y-/wff«t^> 

2 0 C^i^tMtt. ^O^m. mUSsS (5a) T-IJi;53i/^f D-/Hi 
# (Rffi: 0. 6 5) <D&te.1>mm&tltz e £ fc^ * J — /WT**i M Lfclf MV>) 
£HJ?S#!J 1-2 «t PliC'H-NMRiStlfLTn U * 7" n — /U~ Mfc^-a^m* 

o 

li^tf tfcfel« 0. 0 1 6 gTfcot 0 — ?^bHS£#'J 1 - 2 <h 
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5 





mmm 1 - 2 






T-fe h is 






^*T* (11%) 


0 


0. 4 


(11%) 


9 8.6 


11.3 



mmm 1-3 

(^7^-3 uxy" u— /vnm-w (ciip) <Dmm> 

mi&&<n-2X'&&Lfr7'/)' : 7>-=>^*7 L v~-^W§M# (CHP) 4 0mg 
(CJ^tK2 0m 1 5r^Dx, ^©y^^r-^- (Tomy URPm :/ 

2 0 n— 5 mm) SrJBl^ 4 0WT30^, Lfc. 

m&&mat&<D & & 1 om i -r ost^f t y > ssooogt- 

2 5 CHP) ^TS^^-lH^tLfCo 

m^mmmifi b%k<D-y-^7/\'& s e c (-y-^x^i^^ o-e h v??* — ) 
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1 0 



1 5 



2 0 



mmm 



ffLfc, SEC^ftli^roi'JffcS. (a) , (b) K.-tft-e 

tosoh hpsec-vxta (my- (#0 §£> iStl) 

TSK-gel G4000 SWX L (ly- (tfc) £L 
0. 0 2%-NaN 3 -Yt>^ 
0 . 5ml /m i n 
3 5°C 

r i (^stfftn 

^«Sr^ofc«©±fi*ig«&S ECCi y»«fLfc. ^m^^l2<D (c) ^ 
ffofcWIrSECm: VMVt^fto &&&m2<D (d) m^-tv ^nbw^^ 

(chp) t>*m%Bt-eftt>ftz>z t&iM&ztiti. ii^2^f t^s. 

^2 



2 5 



7<fe h yiWCHPO^t («*%) 




iffiffi 2 - 1 
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<^>-f>-=i S^mm-fr (CHM) <D^f& 1 > 

Uttm -2 iraCRJS»f£fcJ;tK ^^^^ (*>^*tSL mjRS) N 

5 1 ) -r (Mw : 8 5 0 0 0) : 2 6. 2g > y — * 7 Ft 

UT 16 2 mm o 1 ) 

2) N— (6-^y->7t- F^^rv'/l') = \s ^ 'r V f^lo A"< * — h : 1. 0 
8 g ( 1 . 9 5 mm o 1 ) 

3 ) f!) : 1 9 . 2 g (2 4 3 mm o 1 ) 
10 4 ) 9 J* 3^ K : 3 2 0ml 

aKJSRjft-rsri^iU Sfe©@flcSr2 1.. 5 g 0K*7 9. 5%)#/c„ 
_bl5Tir h yfflftW^-NMR t I R<D»ISll£*«:T?BH:*-*-„ 

1 H — NMR ( (5) PPm, DMSO-d 6 /D 2 0 = 2 0/1, vol) : 
15 0.68-2.40, 
2.6 0-4.6 0, 
4, 6 0-5. 4 0. 

I R (KB r, cm -1 ) : 1 6 8 0« 1180 — 900 

«±0 7*— ^*»e>» tt^^/c^-a-^^Tte^: (7 b) x*mztiz>^>-i->-=> 

2 0 ^rn- /uff>g#: (CHM) T*fc $ r £ £Sfefg Ufc. 
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5 




±mr^iy hx-mm^tzmmm^mmm 1-2 tiii^w^f^TLc 

£/B^T##rLfc„ ^rO^m, HtiiE5£ (5 a) tt$ti5^Xfo-/HM 
(Rff: 0. 6 5) $tltl:t^tz 0 ;£ fcTi? V f T-!|t$! LfcJft®* 

_t!ETir ^ hT?»a!Lfc»K**Ol&E5a: (5 a) tim^i'^fo-;H 

* # © -g- 3r a » o a % t* & 5 „ 
^±<p j; 5 uiux^bfrfciitrfesS (7 b) -e* ^ ^ s ©'h-nmr^ 

2 5 ^-Tc 
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3c 3 









9 0 






(fifi%) 


10 0 


5 






0 




=3 l^^-^n— />~S:ft:co^^rS (fii 




0 



mmm 2-2 

(•vyfy-ai/^fn -/I'i^ (CHM) £>£*f£2> 
10 H*«f|l-2i:PICSliS»f^t-J:'J, (v'^ttaL mjRfi) £: , N 

1 ) (Mw : 8 5 0 0 0) : 5 g di*-*" ^ / — * — * h i LT3 
1 mm o 1 ) 

15 2 ) N — (6 — -Y y ->7t- b^df-fAO = U^-x 1> /W;*7 >w< > — h : 13 8 

mg (0. 25mmol) 

3) fU : 3. 7g (47mmol) 
4 ) 9 s * frits v- K = 7 5ml 

20 J*fe(6«fc-rsr irJ^'J: U &feOH#Sr4. 05g (iR$78. 8 %) 
_kfETir hyftlilJCD^-NMRi I R«)JI8^3lg*SrTflBt-^i-. 
! H-NMR ( (5) p P nu DMSO-d 6 /D 2 0= 2 0/1, vol) : 
0 . 6 8-2. 4 0. 

2 . 6 0-4. 6 0, 
25 4. 6 0-5. 4 0. 

I R (KB r , cm' 1 ) : 1 6 8 0, 1180-900 
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uxTv-^n^-fc (chm) x&zz. t zmm^tz. 
±iBT-t> hxmm. vTznmvo*mmm 1-2 tmm^^^^T -c^t l c 

&m\<^XftffiVtc 0 *:<D&&, (5 a) -C*$;h,3 = l/Xfn-/V- 

5 (R£tt=0. 65) O^F«Ett*B$n*^ofc. *fc7t> hT?»llLt»8 

_hiar-t^ h-e^BSUfciftM^^omifB^: (5 a) -e«$tb?> ^ ux^o-^- 

10 £l±(D£ 9 \Z- UT^tfefL/c-^^-^^- = jvm^W (CHM) <D J H 

1 0 OiSt'J 0 . 8fif*)5wi:Wofc. 
Jfcfc, ±IBT-#«>>tufcTir h ^fit HS£#!l 1-3 i R^i-MiS^^BIt- J: 

*4 





T± h^mm%><OCHM<D^m*. (**%) 


8 7 


2 0 


j8»'£f c HMOf ti (m*%) 


10 0 




*fft©^7^<o^i (m*%) 


0 




3^rn-/Hi^Mi (If%) 


0 



mmm 3-6 
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/m*#0>|!fc** (Kft%) i-g-^T* $r*«)/co */c*m&0#$£^ 
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1 0 



1 5 



2 0 



2 5 
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HifetfiJ 7-1 

5 <N- (6-'fy^7t-F^ , >/l') ^fTU/l'*/^^- h©^^ (^r7 

1 1 i terCO^-^-Si^ 9 * 3 ^ ^T7!)/V7/l'3--'l'3. 4 8g (12. 9m 
mo 1 ) > h/l^>-5 Om 1 *JD*.TiS*U, $ tl'f!) . 04g (25 

. 8mmol) *M 7L 1t. . h /l^ ^ 5 0 m 1 izMM U fc-^ If * f- U > 

1 0 5? 4" y ~>T^ — h 3 0 g (17 8mm ol, 14. 8 e q . ) ^3t#H 

^T, 8 0 , C-C*?i3l*IBRJcS*-e-fc. SfS*t-T^ v h/i^ v*J J: tftfi»©^*1f 

„ U HI U JRJ 1 1 iler©^*-^^;*.* WtL < M t 0 Vtc&. _hj@^ 

15 3 B#WI«JE*£«"rS- t V &&(Dmft £2. 7 5g§fc (W4 8 

• 7%) . 

±l5^^cife CO 1 H - N M R (O M * *r Tffi ^ 
■H-NMR ( (5) PPm, CDC 1 3, TMS) : 
0. 88 ( t , d = 6. 8Hz,. 3H) , 

2 0 1. 1 0- 1, 6 5 (m, 4 0H) , 

3 . 14-3. 18 Cm, 2H) , 

3. 29 (t, J = 6. 6Hz, 2H) , 

4. 01-4. 06 (m, 2H) , 4.. 61 (m, 1H) , 

sk±<D7—fit>>t>* ntofttLfc-trntiTU^ (8) x-mznzN- (6 — fy 
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O 

OCN-(CH 2 ) 6 -N-C -0-(CH 2 ) 17 CH 3 
H 

5 (8) 

fz e »j^j**-e*>sTia^: (9) y /mft* (r f 

4tt:0. 6 8) <D#&#5tfg£ft*:o TLClC^f7!JyHi^VK^7 
L T u> 5 d t £ tbfCo 

o o 

CH 3 (CH 2 ) 17 -0 -C -N-(CH2) 6 -n-c -O -(CH 2 ) 17 CH 3 
15 H H 

(9) 

mmm 7-2 

<^77!)^-7"^7>i^ (STP) <D-&f&> 

20 lOOmlCt^S??^^!:, ^ (Mw: 1 0 8 0 0 0) 2. 0g( 

iTk^^^-^i^i' hi: tTl 2. 3mmol) t S? * f/i'^^* > K 3 0 
m 1 IrJOi, 0 LT fc. rojgr&t^ ^1608 7 

- 1 -C-^-^cLfiN- (6->Ty^7i — h^3^>/V) ^f7!J;^/i'/^-F7 
Omg (0. 148mmol) Srtf!)i?yi. 47g (14. 6 mm o 1 , 1 . 

2 5 2 eq. ) Kl&iKLfcigtfe&AD*., 9 0tf2 
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WfcixfcfctJRKT-fc h V 2 0 0 m 1 SaT-ftftllt. ifclS«:«Sy3£ 

£M#fJ^ (Spectral, Spectra/Por3, #H =350 

5 o) 3Ke*i^»u-c— ajaj»«f ufc. »e>jh,fc#jj -v-^i&i 50m 

Sr 1 . 6 0 g.#fc (1R^7 9 . 2%) „ 
±C7ir h ^lUftro^-NMR t I R 0>8!l£a£*&Tffit^i% 
X H — NMR ( ( 5 ) P P m, DMSO-d 6 /D z O=20/l, vol) : 
10 0. 8 6-1. 7 0, 

2.6 0-4.6 0, 
4 . 6 0-5. 3 0. 

I R (KB r , cm -1 ) : 1 6 8 0, 1 180-900 

Sk±<D?*—ffrb* nbtltiit^l^^Tm^ ( 1 0) t-i^5^t7!)/U- 

15 y^y^mmfc (st p) T'&zz tzmmistio 

o o 

II II 



2 0 




(1 0) 
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_h1ETir^ h-?tt»LfcffiS4fe&H!60!l 1-2 ^«i:^^7T^TLC 
&J8i^-t#tfr Ufcc liufE:*; (9) TS$ti5^r7 JJ /i--*{*<7}#£ 

BBS O) -Ct ^ ii5 7 D /vz 1*© tti » 0 If % t* fc 4 „ 

*s«rT!S#3*; (B) tiUHEWLfc. 

(1 0 0 + 2 x) /4 3 x = b/a —(B) 
10 z r-c. fl?Wcie-§-fi#;tf>iItl ffc5„ 

a : 7r7y/i'S6*Ot'-^ffiS (5=0. 8 6~1 . 70) 
b : ://W7>&3fcO tT— * ffi^ ( 5 = 4 . 60~5. 30) 

x : j*«ri o ommtz v<dx^t v /^monifem. 

15 li^l OOfi^fc'J 0. 8fiT?*5ItWcfc. 

f^fi0 7'/V7> (*^&0:/*/V7 >) Sr^KUfc. «*«:*6Jw 



2 5 



*6 




9 2 


fiiS'k#K«»!*&© S T P <D^^A (fi*%) 


10 0 


^©//^yctfi (M*%) 


0 


^f7!)/Hift^tt (S*%) 


0 
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8-1 

MMm 1-2 ^ctoT#fc^7 I/^to-/^^ 1 0 g & . 

glT'&^^^f/^^^^K (DMSO) 7 0 g fcjgfl? Lfcm, 

©tmn^f tfc. i 2 . Tgt*l 0 0 

Og^*Dxfc^> 2 0Bm*Ufc. ^<Z)&*. fi&@#£*7. 5gj|fc (IK 
10 *7 5%) . 7*5J:t*«8»£* 

9— (To my URP, ^"n— ^S5mm % 4 0W) fl 5 ^IBlS^ftRaW 
EC) Mttc Sf**rBI 5 m^Lfc. El 5-C(±^ , /i'7^0fc' — ^lil^tif^ 
few 5. 

^ffliS-' TOSOH HPSEC-^fA (i£y — (#0 £L ft«K) 
:TSK-gel G4000 SWX L (IV- (80 tL 
20 ^giM •• 0 . 0 2%-NaN 3 ^t>^7K 

: 0 . 5 m 1 / m i n 
SJE : 3 5°C 
J&WSg : R I (^MSfW") 
3lJ&#>J 8-2 — 8-6 
2 5 ^7^«tt/^8{C^i-^*f4S-^^^«f?Sfe N «tW-7 e n h 
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1. mi&m&fctVX, j^^^cl 2~5 0cO7K^S^^m<b7K^*fcti^ 

f p-/ui, ocn-r^nco (*(f, R^a^an* i ~ 5 o (Dmit^mmx 
j&2a»EJ£i u-c. mum 1 bin-it.* y>>r-*— hs-g^n** 

tt-fk-fr«jfc#«tai:«r$e>fwS*£:**T, <S?7kteg£: L-CJ£St«l 2-50©^ 

2 0 

25 4. i$7kteg^w#-^ii, — xhi [a;*, xitmmw-^^tznNYxm 
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, 0. l~10fi©-XHli\ TIBaS; (1) 
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